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PREFACE 


This volume of the Annual Review of Physiology makes its appearance in 
the world of scientific literature at a time pregnant with change. The in- 
exorable growth of the literature, it is now generally accepted, can be coped 
with only with the assistance of automated mechanisms. Thus the handling 
of the primary documents of science, the original papers, is coming under 
better control through governmental and private automated systems, large 
and small. 

What can we anticipate relative to the second great function of the liter- 
ature, the summarization and evaluation of the newer findings and their 
relating to the existing structure of scientific knowledge? Can computers 
help here? 

The present structure of this part of the literature of physiology com- 
prises a very large number of reviewing journals (such as Physiological Re- 
views, Ergebnisse der Physiologie), monographs, handbooks (notably those 
being published by the American Physiological Society), and advanced 
textbooks. While the general quality of these works is high, they suffer from 
two principal defects. First, they are out-of-date by the time they are pub- 
lished and undergo rapid obsolescence, and second the discussion of a given 
topic is so scattered among this complex (rarely accessible in one place) that 
its location and availability for consultation are very difficult. Where can 
one find an answer to the question: what is the best available review on, for 
example, cerebellar function? 

It would appear that the most elementary mechanisms to help in this 
matter would be a computerized constantly updated and thoroughly indexed 
inventory of reviews, which could be queried by telephone or airmail. No 
computer could compile such a work, but it could make the work of qualified 
scientists universally and rapidly available. 

While not as far-reaching as just proposed, a beginning is being made in 
this direction in that writers for the Annual Review are more and more fre- 
quently devoting the first paragraphs to a critical mention of recently pub- 
lished reviews in their fields. This is a tendency definitely to be encouraged. 

Again it is time to thank the midwives of the Review, who bring into the 
world the gestated products of our authors: Joann Huddleston, our multi- 
purpose all-competent Assistant Editor, and the Banta Press who materialize 
it all. 

V. E. H. 
G. 
S. 


A. & 
R. R. 
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A WORD ABOUT REPRINTS 


The reader may be puzzled by the conspicuous number (1017 to 1036) 
aligned in the margin with the title of each review in this volume; it is a 
key for use in the ordering of reprints. These are priced uniformly at $0.95 
each, postpaid. Payment must accompany the order if the purchase totals 
less than $10.00. All payments are to be made to Annual Reviews, Inc. in 
U.S. dollars. California orders are subject to 5 per cent sales tax. Delivery 
in the U.S.A. will require approximately two to six weeks. 

Reprints, also at $0.95 each, are available from the Annual Review of 
Biochemistry and the Annual Review of Psychology (since 1961 in both 
cases) and from the Annual Review of Microbiology starting with Volume 
22 (1968). 

The sale of reprints of articles published in the Reviews was initiated with 
Volume 30 in the belief that reprints in individual copies, in sets covering 
stated topics, and in quantity for classroom use will have a special appeal to 
students and to teachers. 
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tion, 386 
Bromine 
membrane selectivity of, 
595-99 
Bromsulfthalein 
to test liver function, 229, 
231, 234 
Bronchi 
correlation of structure and 
function in, 191 
Bronchitis 
mechanism of alveolar hy- 
poxia in, 177 
Bronchopulmonary disease 
analysis of uneven ventila- 
tion/perfusion in, 
176 
Brucine 
on hearing, 561 
Buccinum 
neuromuscular studies of, 
65 


Busycon 
muscle of 
length-tension relations 
in, 65 
Butanol 
isomers of 
membrane permeability of, 
623, 625, 632, 638 
Butterfly 
neuromuscular studies of, 
48, 50 
Butyramide 
membrane permeability of, 
625 


c 


Cadmium 
on blood clotting, 277 
Caffeine 
on excitation-contraction 
coupling, 52, 56 
cardiac, 653 
on insulin secretion, 360 
Calcium 
active sarcolemmal trans- 
port of, 656-57 
on ADH activity, 152 
in cardiac excitation-contrac- 
tion coupling 
activation of actomyosin 
ATPase, 658 
calcium current and action 





potential, 652-54 
calcium uptake, 659- 
60 
site of release and uptake, 
650 


trans-sarcolemmal fluxes 
of, 655-56 
on cochlear microphonic, 
554 
deprivation of 
and EKG failure, 650 
in gastrointestinal response 
to contraction, 222- 
23 
on hormone release, 388 
on insulin secretion, 359 
membrane-selectivity stud- 
ies of, 599-604, 611- 
12 


muscle effects of 
contraction, 57, 64 
excitation-contraction cou- 
pling, 52-55, 652-60 
in nerve fibers 
maturational effects on, 
31 
neuromuscular release of 
methods of studying, 
53 
on potassium contractures, 
65 


renal tubular transport of, 
137-38 
and thrombin formation, 
273, 278 
Calliactis 
recording facilitation in, 
59 
Calliphora erythrocephala 
(Blowfly) 
urine flow rate of 
cation sequence for stimu- 
lation of, 587 
Camels 
renal physiology of, 153 
Cancer magister 
muscle of, 45 
Capillaries 
filtration coefficient of, 
344 


flow in 
vs. shunt flow, 343-44 
mechanics of blcod flow 
through, 335-37 
membrane hydrodynamics 
of, 346-46 
morphological characteris- 
tics of, 338 
permeability of, 345-46 
pulmonary 
oxygen toxicity pathology, 
184- 
surface area development, 
188-89 
renal tubular 
transport role of, 132- 
33 





eveyone 











Carausius 
neuromuscular studies of, 


Carbohydrates 
on hepatic blood flow, 
233 
hepatic metabolism of 
hormonal regulation of, 
238-50 
insulin effects on, 367- 
68 
potassium role in, 237- 
38 


and insulin secretion, 357- 
58 


metabolism of 
during exercise, 91-95 
Carbon dioxide 
and circulatory regulation, 
308 


hepatic regulation of, 235 
on pulmonary vascular re- 
sistance, 177-78 
Carbonic anhydrase inhibition 
anion sequence of, 597 
Carbon monoxide 
and pulmonary diffusing 
capacity, 184 
Carboxyl group 
and membrane permeability, 
637 
Cardiac glycosides 
on excitation-contraction 
coupling, 660 
Cardiovascular system 
rheological properties of 
from standpoint of optimal 
design, 341-42 
Carp 
neurophysiology of vision in, 
502, 504 
Casein 
anion sequence in, 596 
Cat 
development of supraspinal 
centers of, 26-27, 
29 
hearing in, 546, 555-56, 
560 
muscle of, 46, 52, 72-73 
myocardial studies of, 651 
neuroendocrine aspects of 
reproduction in, 384 
neurophysiology of vision in, 
502, 507, 510-13, 516, 
519, 525-26, 528-30 
pulmonary circulation in, 
176-81, 194 
somatic sensation in, 424, 
426, 429-38, 440 
spinal cord development in, 
20-21, 23-25 
visual development of 
experimental changes in, 
34-35 
Catechol 
active renal tubular secre- 
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tion of, 142 
Catecholamines 

and blood clotting, 277 

as cardiovascular stimulant 
during exercise, 312 

direct inhibition of smooth 
muscle by, 206, 213 

and hypoxic pulmonary vaso- 
constriction, 179-81 

on myocardium, 647, 
658 


and renal circulatory auto- 
regulation, 122-23 
secretion of 
glucagon stimulation of, 
374 


sympathetic dominance pat- 
tern, 217 
Cathepsin 
in blood coagulation, 
275 
Cations 
on insulin secretion, 359 
see also Alkali cations; 
Electrolytes 
Cattle 
insulin antibody formation 
in, 354 
pulmonary circulation in, 
174, 176, 178 
Cave 
isolation in 
and biorhythms, 696, 706- 
7 


Central nervous system (CNS) 
and cardiac adaptation to 
exercise, 101-2 
on cardiac response to hy- 
poxia, 305 
connections from cerebellum 
to cerebrum, 469-85 
from cerebellar nuclei to 
cerebral cortex via thal- 
amus and reticular form- 
ation, 471-77 
nucleus ventralis lateralis 
and projection of cerebel- 
lar output to motor cor- 
tex, 479-83 
pattern of nuclear projec- 
tion, 476-77 
projection of cerebellar 
cortex to cerebellar nu- 
clei, 469-71 
reciprocal or nonrecipro- 
cal? 483-85 
via red nucleus, 477- 
79 
connections from cerebrum 
to cerebellum, 451-68 
pathways to cerebellar nu- 
clei from cerebral cor- 
tex, 468 
pathways from cerebral 
cortex to cerebellar cor- 
tex, 461-65 
point-to-point projection 
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patterns, 452-57 
reticular nuclei, 464- 
65 
single-cell physiology 
within, 465-68 
via mossy and climbing 
fibers, 457-60 
control of cardiovascular 
function by, 321 
corpus callosum 
development of, 27 
cortical processes 
techniques of studying, 
28 
growth and differentiation 
of, 19-42 
experimentally changed 
development, 34-35 
general considerations, 
35-37 
immature neurons and 
homeostasis, 30-34 
spinal cord, 20-25 
supraspinal centers, 26- 
30 
and insulin secretion, 363- 
65 
motor mechanisms of, 451- 
98 
anterior lobe and lobulus 
simplex, 456 
cerebral cortical projec- 
tions via mossy and 
climbing fibers, 457- 
60 
initiation of movement, 
485-89 
paramedian lobes, 456- 
57 
simplex, folium, tuber, 
457 


pathways in prolactin secre- 
tion, 408 


pulmonary oxygen damage, 
186 


rhythms in function of, 
702 
and vision, 499-500 


Cerebellum 


anatomy and connections of, 
451 

connections with cerebrum, 
451-85 

and initiation of movement, 
486-89 

as a neuronal machine, 
442 

responses to cerebral stimu- 
lation, 453-56 

in sensory processes, 451 


Cerebral cortex 


and somatic sensation, 438- 
41 


Cerebrocerebellar interrela- 


tions, 451-98 


Cerebrocerbellar projections 


mapping of, 458-60 
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point-to-point patterns of, 
456- 
Cerebrospinal fluid (CSF) 
effects of insulin in, 364 
effects of pressure of 
on cerebral blood flow, 
343 
Cerebrum 
blood flow in 
during exercise, 106 
cerebellar responses to 
stimulation of, 453- 
55 
connections with cerebellum, 
451-85 
Cesium 
membrane selectivity of, 
582, 599-605, 607, 611- 
14 


Cetacea 
auditory system of, 575 
echolocation by, 570-71, 
574-75 
renin-angiotensin system in, 
126 


techniques of anesthetizing, 
575 


Chaffinches 
rhythm adaptation in, 704 
Characeae 
nonelectrolyte- selectivity 
studies of membranes of, 
615 
Chara ceratophylla 
membrane selectivity of, 
615, 619, 625, 636, 
639 
Chicken 
insulin of, 353 
Chlomadinone acetate 
site of action of, 401 
Chloride 
in cardiac excitation-contrac- 
tion coupling, 652, 657 
and cochlear microphonics, 
551, 554 
hepatic regulation of, 
235 


membrane selectivity of, 
595-99, 613 

renal reabsorption of, 144- 
45 


renal tubular permeability 
to, 127 
renal tubular transport of, 
7 


Chlorothiazide 
on renal tubular transport, 
140 
1-Chloro-3-tosylamido-7- 
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hepatic distribution and 
oxidation of, 250 
Chordates 
neuromuscular studies of, 
70-73 
Chorda tympani 
and somatic sensation, 
422 
Chronobiology, 675-724 


acrophases of adrenal cycle, 


690 

changing concepts of spec- 
trum of rhythms, 700 

conclusion, 711 

cosinor summary of circa- 
septan rhythms, 703 

desynchronization derange- 
ment, 710 

endpoints of rhythms, cri- 
teria, and pitfalls, 686- 
95 

human rhythms from travel 
and odd environments, 
702-7 

imputation of level, ampli- 
tude, and acrophase in 
cosinor procedure, 
680 

introduction to, 675-76 

reproducibility of certain 
rhythms, 701 


reproducibility of desynchro- 


nization, 692 
rhythm adaptation, 704- 
6 


rhythms in experimental 
organisms, 708-11 
single frequency vs. spec- 
tral approaches, 695- 
702 
spectrum of biorhythms 
illustrated, 679 
terms defined, 676-82, 
709 
in domain of medial fre- 
quencies, 709 
macroscopic vs. micro- 
Scopic approach, 678- 
82 


rhythms, synchronizers, 
and biorhythms, 676- 
717 

subspecialties, 677-78 

and symbols for different 
acrophases, 679 


units of rhythmometry, 682- 


86 
Chylomicrons 
in liver lipid metabolic 
studies, 252-54 


amino-2-heptanone (TLCK) Cilia 


thrombin sensitivity to, 
284 
Chlorpromazine 
on ovulation, 402 
Cholesterol 
and coagulation, 277 


auditory 
ultrastructure of, 563 
Circadian rhythm 
definition of, 709 


in experimental organisms, 


708-11 





geographic differences in 
heart rate, 686 
17-hydroxycorticosteroids, 
683-84 
17-ketosteroid excretion, 


potassium excretion, 
685 
in time estimation, 687 
of primates, 688 
in susceptibility to harmful 
agents, 689 
of variables under cortico- 
steriod control, 690 
see also Chronobiology 


Circulation 


during exercise, 85, 87-91, 
99-103 
hypokinetic 
training-exercise effects 
on, 89 
microcirculation 
flow mechanics in, 343- 
45 
opacity of flowing cells, 
336-37 
rheological concepts ap- 
plied to, 332 
peripheral 
exercise effects on, 105- 


physical bases of circulatory 
transport, 296 

textbooks on, 296 

"waterfall effect", 347- 
48 

during weightlessness, 107- 
8 


see also Circulatory regula- 
tion 


Circulation, pulmonary 


capillaries 
effects of oxygen on, 184- 
85 


effects of alveolar hypoxia 
on, 178-82 

structural and rheological 
aspects of, 346-48 


Circulatory regulation, 295- 


300 
carbon dioxide role in, 
308 
commentary, 320-24 
concluding remarks, 324 
untouched topics, 320- 
21 
gravity effects on, 301-10 
hypoxia, 305-8 
introduction to, 295-99 
long-term, 315-20 
acclimatization, 316-18 
hypertension, 318-20 
polycythemia and anemia, 
315-16 
methodology, 321-24 
models of, 296-99, 
321 








computer modeling, 296- 
98 

hydraulic analog, 298- 
99 


mathematical, 321 
muscle and respiratory 
pumping, 308-9 
positive and negative pres- 
sure breathing, 309 
pulmonary, 320-21 
short-term, 299-315 
blood gases, 305-8 
blood volume, 299-305 
exercise, 311-14 
physical stresses, 308- 
11 
reflexes, 314-15 
sinoaortic baroreceptor re- 
flexes, 314-15 
aortic arch, 315 
carotid sinus, 314-15 
temperature effects on, 310- 
11 


waterfall concept of, 320 
Circulatory system 
analog computer model of, 
296-97 
as bilaterally coupled pump 
and conduit system, 
322 
Citellus mexicanus (ground 
squirrel) 
retinal ganglion cells of, 
508-9 
Clapeidae 
hearing in, 565 
Clocks, biological 
see Chronobiology 
Clomiphene citrate 
feedback effect of, 396- 
97 
Clupein 
anion sequence for, 596 
Coagulation 
see Blood clotting mecha- 
nisms 
Cobalt 
selectivity studies of, 603 
Cocaine 
on gastrointestinal motility, 
212 


Cochlea 

anoxic, 549-50 

comparison of bird and 
mammal, 569-70 

efferent innervation of, 560- 
61 

electrical potentials in, 547- 
48 


excitation of afferent nerve 
terminals, 554 
mechanics of, 547 
microphonics, 548-50 
origin of, 550-52 
temperature variation in, 
554 
uses of CM recording, 
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553-54 
nerves of 
firing patterns and inhibi- 
tion of, 556-57 
origin of endolymphatic 
potential, 548-50 
origin of summating poten- 
tials, 552-53 
structure of, 547 
Cockroach 
neuromuscular studies of, 
50, 58, 70 
Coelenterates 
neuromusclar studies of, 
59-60 
Cold 
exercise in 
circulatory effects of, 
313 


Collagen 
and blood vessel mechanics, 
339-41 
and coagulation, 277 
Colliculus 
binaural driving of, 558 
projections of, 463 
Collodion 
selective binding by, 584- 
86 


Colloids 
electrophoretic mobility of 
cation sequence of effect 
on, 601 
Colon 
motility in, 217 
Comparative physiology 
growth and differentiation 
of CNS, 19-42 
of hearing, 545-80 
of muscle, 43-84 
general aspects of, 45- 
56 
mechanism of contraction, 
56-59 
Computer studies 
of chronobiology, 675-76, 
680-82 
of circulatory regulation, 
296-98 
benchmark experiment, 
298 
long-term interactions 
with kidney, 297 
oxygen transport, 298 
perturbation technic, 
297 
effect of fast and slow fibers 
on twitch, 46 
model of red cell behavior, 
333 
relaxation oscillator 
to study intestinal slow 
waves, 220-21 
Copepod 
neuromuscular studies of, 
48, 50 
Copper 


763 


selectivity studies of, 603, 


Cor pulmonale 
relation to chronic bronchi- 
tis and emphysema, 
177 


Corpus callosum 
connection of visual areas 
across, 527 
Corpus luteum 
biochemistry of, 406 
Corticosteroids 
circadian rhythm of, 690, 
693, 707 
Cortisol 
on hepatic glucose output, 
255 


on hepatic potassium output, 
236 


Cortisone 
on hepatic fat transport, 
255 
Crab 
neuromuscular studies of, 
45-48, 50, 52, 55, 66- 
68 
Crayfish 
neuromuscular studies of, 
45, 48, 56, 58, 67-69 
seasonal variation in re- 
sponses of, 69 
Creatine phosphate 
myocardial utilization of, 
668, 670 
Creatinine 
renal clearance of, 119, 
123 


Cross-circulation 
to study hypothermic circu- 
latory effects, 311 
Crustacea 
neuromuscular studies of, 
43, 46-47, 52, 54, 63, 
66-69 
Cyclic adenosine monophos- 
phate 
ADH-induced production of 
types of sites of, 152 
on insulin secretion, 360- 
61 


D 
Darmstoff 
see Prostaglandins 
Death 


chronobiology of, 678 
mechanism of, 282 
Dehydration 
on 3', 5'-AMP concentration, 
152 
on renal blood flow, 120 
Deoxycorticosterone acetate 
(DOCA) 
in alkalosis, 155 
on plasma renin level, 125- 
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Deoxyribonucleic acid (DNA) 
cation-binding sequence of, 
588-89 
in muscle 
exercise effect on, 90 
Desipramine 
on retinal ganglia, 514 
Development 
CNS growth and differentia- 
tion, 19-42 
effects of malnutrition on, 
35 
experimentally changed, 34- 
35 


Dexamethasone 
hepatic effects of, 241 
Dextran 
and blood clotting, 277 
renal clearance of, 119 
Dextran 40 
on blood flow, 334 
Diabetes 
hepatic carbohydrate metab- 
olism in, 238 
insulin secretion in, 370- 
72 
structurally abnormal insulin 
theory of, 356-57 
Diabetes insipidus 
and ADH bioassay, 151 
effects of vasopressin on 
renal tissue in, 152- 
53 
Diabetics 
lipid metabolism in 
effect of exercise on, 98 
vascular changes in 
exercise detection of, 103 
Dianemycin 
on cation permeability, 587- 
88 
Dibenamine 
hepatic effects of, 234 
Dicumarol 
see Bishydroxycoumarin 
Diethy laminoethyl-cellulose 
(DEAE-cellulose) 
and prothrombin formation, 
270 
Differentiation 
of CNS, 19-42 
Digestion: motor function, 
203-26 
chemical control of motility, 
210-13 
gastrin, 211 
5-hydroxytryptamine, 
213 


prostaglandins, 211-13 
electrical control of motility, 
213-19 
slow waves, 214-15, 218 
nervous control of alimentary 
tract motor function, 203- 
10 
adrenergic, 205-8 
cholinergic, 203-5 
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nonadrenergic inhibition, 
208-10 

synthesis of information on 
control of motility, 219- 
23 


Digitalis 
on myocardial oxygen con- 
sumption, 668 
Dihydro-f£-erythroidine 
on hearing, 561 
1, 2-Dihydroxybenzene 
see Catechol 
Dimethy lbenzanthracene 
rhythm in susceptibility to, 
89 


Dimethyl malonic acid 
membrane permeability of, 
623 


5, 5-Dimethyl-2, 4-oxazolidine- 
dione (DMO) 
to measure intracellular 
pH, 143 
Dimethylphenylpiperazinium 
iodide (DMPP) 
on gastrointestinal muscle, 
204-5, 210, 213, 215 
Diodrast 
see Iodopyracet 
Dipyridamol 
on renal arteries, 122 
Divalent cations 
selectivity of, 599-603 
Divinylbenzene 
in ion exchange resins, 
584 


insulin secretion in, 368 
CNS control of, 364 
myocardial studies of, 
651 
neuroendocrine aspects of 
reproduction in, 384 
pulmonary circulation of, 
180, 183, 185, 193-94 
renal physiology in, 119-22, 
132, 134, 136-37, 139, 
143-44, 150 
Dogfish 
neuromuscular studies of, 
70 
Dolphins 
echolocation by, 574-75 
hearing in, 546 
Dopamine 
on gonadotropin secretion, 
385 
Ducks 
neurophysiology of vision 
in, 529 


E 


Ear 
external 
structure and function of, 
545-46 
inner 


structure of in reptiles, 


middle 
structure and function of, 
546-47 
Echinodermata 
neuromuscular studies of, 
62-63 
Echiuroidea 
neuromuscular studies of, 


Echolocation 
comparative studies of, 
570-75 
adaptations of bats for, 
572-74 
in cetaceans, 574-75 
uses of echolocation, 570- 
72 
Eck fistula 
hepatic carbohydrate metab- 
olism studies with, 242- 
43 
to study insulin-carbohydrate 
metabolism, 368 
Elasmobranchs 
hearing in, 565 
Elastin 
and blood vessel mechanics, 
339-41 
Electrocardiogram (EKG) 
low calcium failure of, 
650 
Electrodes 
glass 
cation- selectivity sequences 
of, 585-86, 590-92, 
595 
suction, 59, 65 
Electroencephalogram (EEG) 
hypothalamic 
during reproductive func- 
tions, 397-98 
pulmonary effects on, 186 
Electrolytes 
in cardiac excitation-contrac- 
tion coupling, 652-55 
trans-sarcolemmal fluxes 
of, 655-56 
tubular transport of, 127- 
36 
Electrolyte selectivity, 582- 
614 


alkali cation, 583-95 
in biological system, 587- 
89 


in nonliving system, 583- 
86 


origin of, 589-95 
anion, 595-99 
degree of hydration, 608- 


9 

divalent cation, 599-603 

effect of site spacing or ion 
coordination number, 
609 

entropy effects, 609 








non-Ccoulomb forces and 
mezning of transition 
sequences, 605-7 

nonequilibrium, 609-12 

other ions, 603-5 

summary of, 614 

uncharged membranes, 607- 
8 


Electrophysiology 
renal tubular, 126-27 
Electroretinogram (ERG) 
to study vertical transfer, 
502-4 
Ellagic acid 
thrombi production with, 
277 
Emphysema 
effects of training and exer- 
cise on, 88 
methods of quantifying, 192- 
93 


pathology of, 185 
Endocrines 
pancreatic, 353-82 
Endotoxin 
on capillary permeability, 
346 
on hepatic blood flow, 233- 
34 


rhythm in susceptibility to, 
89 


Energetics 
cardiac, 667-69 
Enniatin B 
on membrane permeability, 
588, 608 
Enzymes 
of Krebs cycle 
hepatic, 229 
Ependyma 
reproductive function of, 
384, 397 
Epinephrine 
on blood vessels 
PH dependence of, 4 
on cardiac excitation-contrac- 
tion coupling, 660 
on exercised and control 
heart, 90 
on hearing, 554 
on heat production in papil- 
lary muscle, 669 
hepatic effects of, 231-33, 
235, 238, 240-41, 247 
carbohydrate metabolism, 
240-41, 247, 250 
fat metabolism, 255 
on insulin secretion, 360, 
362 
on pulmonary vascular re- 
sistance, 179 
on renal blood flow and GFR, 
123 


see also Adrenaline 
Epithelium 
brush borders of 
steady state diffusion of 
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nonelectrolytes across, 
139 


Ergometer 
need for standardization of, 
86 


Ergometrine 
on retinal ganglia, 514 
Erythritol 
membrane permeability of, 
624 


Erythrocytes 

anion-permeability sequence 
of, 596 

cation-permeability sequence 
of, 588-89 

cause of trains of, 336 

effects of space travel on, 
108 


intrarenal distribution of, 


mechanical behavior of, 
332-33 

rheology of, 332-33, 335 

theory of sphering of, 
333 

Eserine 

on alimentary muscle, 204, 

207 


Esophagus 
effect of noradrenaline on, 
208 
electrical activity in, 217- 
19 


species variation in struc- 
ture of, 217+18 
Esters 
membrane permeability of, 
637 


Estradiol 
feedback studies of, 397 
Estradiol benzoate 
feedback studies of, 395 
and ovulation, 400 
Estrogen 
feedback studies of, 396- 
98 
in ovulation, 399 
Estrous cycle 
neuroendocrine aspects of, 
385 
ovarian steroid output dur- 
ing, 392-93 
Ethanol 
on excitation-contraction 
coupling, 56 
membrane permeability of, 
625 
rhythm in susceptibility to, 
89 


Ether 
and membrane permeability, 
636-37 
Ethylenediaminetetraacetic 
acid (EDTA) 
renal tubular effect of, 
138 


Ethylene glycol bis-$-amino- 


765 


ethyl ether-N, N'- 
tetracetate (EGTA) 
to suppress muscle contrac- 
tion, 52-53 
Excitation-contraction cou- 
pling 
chemical-mechanical cou- 
pling, 658-59 
electrochemical, 652-56 
action potential and ionic 
currents, 652-55 
trans-sarcolemmal ionic 
fluxes, 655-56 
mechanical-chemical uncou- 
pling, 659-60 
Exercise, 85-116 
books, reviews, symposia, 
85 
circulatory adaptation to, 
99-103 
hypertensive patients, 102- 
3 


normal subjects, 99- 
102 
circulatory effects of, 311- 
14 
in heat and cold, 312-13, 
316 
hypoxia, 313-14 
in normal environment, 
311-12 
effect of training, 87-91 
normal subjects, 87-88 
patients, 88-91 
and heart, 296 
on hepatic bloof flow, 233 
at high altitudes, 106-7 
human circulatory regulation 
during, 296 
on insulin secretion, 358 
introduction to, 85 
metabolism during, 91- 
99 
carbohydrate, 91-95 
lactate, 95-96 
lipid, 96-99 
and peripheral circulation, 
105-6 
postexercise hyperemia, 
106 


prolonged 
capacity for, 100 
regulation of circulation 
during, 85 
renal function during, 103- 
+ 


respiratory adaptation dur- 
ing, 104 

testing of, 86 

thermoregulation, 108 

during weightlessness, 107- 
8 


F 


Factor S 
and crayfish muscle 
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contraction, 58 
Fasting 
metabolic changes during, 
98 


Fats 
hepatic metabolism of, 250- 
57 


Fatty acids 
and blood clotting, 278 
glucagon effects on, 374 
on insulin secretion, 358 
metabolism of 
during exercise, 96- 
98 
Ferret 
neuroendocrine aspects of 
reproduction in, 394, 
399 
Fetus 
CNS growth and differentia- 
tion in, 25 
hypoxic pulmonary vasocon- 
striction in, 174-75, 
179 
pulmonary development in, 
187-89 
Fibrin 
crosslinking, 287 
Fibrinogen 
characterization of, 284 
congenital deficiencies of 
ADP role in, 277 
rate of synthesis of 
plasma protein effect on, 
259 
in tumor growth, 286 
Fibrinogen Detroit 
characterization of, 284 
Fibrinopeptides 
amino acid sequences for, 
284 
Fishes 
hearing in, 560, 565-66 
insulin of, 353 
neuromuscular studies of, 
48-49, 70-71 
renin-angiotensin system 
in, 126 
visual neurophysiology of, 
500 


Fitness 
concept of, 85 
Fluorine 
membrane selectivity of, 
595-99, 613 
Follicle-stimulating hormone 
(FSH) 
on ovulation, 400-2 
releasing factor for, 386- 
87 
feedback studies of, 395, 
398 
secretion of 
in different physiological 
conditions, 389-90 
and TSH, 394 
Formamide 
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membrane permeability of, 
625 
Forty-eight/eight (48/80) 
on pulmonary hypoxic re- 
sponse, 181 
Fossils 
chronobiological studies of, 


Frogs 
hearing in, 567-68 
muscle of 
fiber content, 45, 48, 50, 

52, 54-57 

neurophysiology of vision in, 
502, 507, 509-10, 528 

renal physiology of, 140 

skin 


anion permeability of, 
596 


cation permeability of, 
588-89 
transport studies of, 128, 
137 
Fructose 
hepatic metabolism of, 239 
on insulin secretion, 357 
Fursemide 
on renal ion transport, 
130 


G 


Galactose 
hepatic clearance of, 229 
D-Galactose 
renal transport of, 140 
Galago 
neurophysiology of vision 
in, 516 
Gallbladder 
alkaline-earth sequence of 
block in, 602 
insulin in, 366 
rabbit 
nonelectrolyte selectivity 
of, 615-20, 622, 625-26, 
638-41 
standing osmotic gradients 
of, 128 
Gas transport 
during exercise, 85 
Gastrin 
on gastrointestinal motility, 
211 
on insulin secretion, 362 
Gastrointestinal tract 
control of motility of, 203- 
23 


Geckos 
hearing in, 568-69 
Gelatin 
ion sequence for, 596, 
601 


Gestation 
pulmonary development dur- 
ing, 187-89 
Glass 


and coagulation, 277 


Globus pallidus 


and somatic sensation, 
437 


Glomerulus 


disaccharide unit of base- 
ment membrane of, 119 

function of, 118-19 

and ion transport, 130- 
33 

ultrastructure of, 117 

climbing fiber system, 

434 


Glucagon 


actions of, 373-75 

on carbohydrate metabolism, 
240-41, 250 

control of secretion of, 372- 
73 

to diagnose pheochromocyto- 
ma, 374-75 

as essential hormone, 
374 

on hepatic blood flow, 233, 
238 


immunoreactivity of, 373 

increased response to in 
obesity, 370 

on insulin secretion, 360- 
63 

on myocardial function, 375 

synthesis and structure of, 
372 


on urea synthesis, 258 


Glucocorticoids 


on hepatic carbohydrate 
metabolism, 241 

on sodium-potassium ATPase 
activity, 129 


Glucosamine 


on insulin secretion, 357 


Glucose 


in blood 
utilization of during exer- 
cise, 93 
on hepatic lipid metabolism, 
254 


hepatic metabolism of, 238- 
40 


tracer technique of study- 
ing, 245-47 
hepatic output of, 238- 
41 


and hepatic potassium move- 
ment, 235-36 

muscle uptake of during exer- 
cise, 95-96 

renal production of 

PH effects on, 147 

on RNA synthesis, 357 

tubular transport of, 139- 
40 


active, 140 
sodium dependence of, 139- 
40 


Glucose-6-phosphatase 


and renal transport, 129 








Glucose-6-phosphate dehydro- 
genase 
and sodium balance, 126 
Glutamate 
and muscle contraction, 


L-Glutamate 
on retinal neurons, 514 
Glutamic acid 
and brain maturation, 30- 
31 
L-Glutamic acid 
as neuromuscular excitatory 
transmitter substance, 
57-58 


Glutamic pyruvic transaminase 


renal clearance of, 119 
Glutaminase 
and renal transport, 129 
Glutaminase II 
in ammonia formation, 
147 
Glutamine 
in brain 
maturational effects on, 
30 
Glycine 
renal transport of, 142, 
147 


Glycogen 
muscie content of 
and exercise, 91-94 
muscle synthesis of 
attempts to enhance, 93 
rate of utilization of, 92 
Glycogenolysis 
hepatic, 240-41 
Goldfish 
hearing in, 551, 554, 565- 
66 


neurophysiology of vision in, 
502-3, 506, 511 
Gonadotropins 
negative feedback action of, 
394-98 
sites of, 396 
Gramidicin A 
on membrane permeability, 
588 
Grasshopper 
neuromuscular studies of, 
51 
Gravity 
in circulatory regulation, 
309-10 
and pulmonary ventilation/ 
perfusion, 176-77 
on regional lung expansion, 
193, 195 
Ground squirrels 
clotting defect in, 278 
retinal ganglion cells of, 
508-9 
tectum opticum of, 528-29 
Growth and differentiation 
of central nervous system, 
19-42 
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experimentally changed 
development, 34-35 

general considerations, 
35-37 

immature neurons and 
homeostasis, 30-34 

spinal cord, 20-25 

supraspinal centers, 26- 
30 


Growth hormone 
on hepatic fat transport, 
255 
on insulin secretion, 359, 
364 
and muscle response to ex- 
ercise, 90-91 
and suckling, 407-8 
Guanethidine 
on gastrointestinal tract, 


Guinea pig 
hearing in, 550, 555 
ileum of 
denervation of, 214 
neuromuscular morphology, 
204 
to study digestive motor 
function, 203-5 
insulin of 
structure of, 353-54 
myocardial studies of, 
652 
neuroendocrine aspects of 
reproduction in, 384-85 
pulmonary circulation of, 
180, 185 
renal transport of uric acid 
in, 140 
somatic sensation in, 426 
taenia coli of 
inhibition of, 210 


transport in, 4-5 
H 


Hageman factor 
deficiency of 
myocardial infarction with, 
276 
fatty acid activation of, 
278 


isolation of, 276 
Hair cells 
structure of, 548 
Halasz knife 
to study hypothalamic or 
median eminence innerva- 
tion, 388-89, 394, 398, 
404 
Halide anions 
membrane selectivity of, 
595-99 
isotherms, 598 
Hamster 
neuroendocrine aspects of 
reproduction in, 394, 401 
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neurophysiology of vision 
in, 528 
renal physiology in, 118 
Hearing 
comparative physiology of, 
amphibians, 566-68 
binaural interaction, 557- 
59 
birds, 569-70 
cochlear function, 547- 
54 
echolocation, 570-75 
efferent regulation, 560- 
62 


external ear, 545-47 

in fishes, 565-66 

frequency resolution, 559- 
60 


higher neural pathways, 
556-60 
invertebrates, 562-64 
middle ear, 546-47 
neural processing of infor- 
mation, 554-60 
pattern recognition, 560 
peripheral structure and 
function, 545-47 
reptiles, 568-69 
tonotopic localization, 
559 
tuning curves, 559 
vertebrates, 565-70 
Heart 
adaptation to exercise 
neural explanation of, 101- 
2 


altitude effects on, 88, 316- 


aortic arch 
baroreceptor reflex of, 
315 


catheterization of 
to study exercise, 88 
effect of physical activity on, 
85 
effect of space travel on, 
108 
energetics, 667-69 
excitation-contraction cou- 
pling, 652-60 
biochemistry of sarcolem- 
mal active transport, 656- 
57 
chemical-mechanical cou- 
pling, 658-59 
electrochemical aspects of, 
652-56 
mechanical-chemical uncou- 
pling, 659-60 
exercise effect on, 296 
facilitated contraction of, 
657 
failure 
mechanical evaluation of, 
665 
muscle 
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accurate measurement of, 
666-67 

activation and contraction, 
647-74 

contractile element of, 
661, 663 

failure of, 669-70 

force-velocity relations, 
662 

glucagon effects on, 375 

inotropic interventions, 
663-64 

mechanical analogs of, 


mechanics of, 660-67 

model of, 660-63 

regurgitation effects on, 
667 


stiffness of series-elastic 
element, 662-63 
output of 
acclimatization effects on, 
317-18 
after denervation, 101 
exercise effects on, 87-88, 
99-103, 107 
at high altitudes, 107 
maximum, 311 
as pump system, 323-24 
rate 
circadian rhythm of, 


exercise/training effect 
on, 
and renal salt and water 
metabolism, 135 
response to hemorrhage by, 
302 
size and weight of 
effect of exercise on, 
90 
structure of, 647-52 
atrioventricular node, 647- 
48 
effect of electrolytes on, 
649-50 
sarcomere length and ten- 
sion development, 650- 
52 


tight junctions of interca- 
lated disc, 650 
t-system and sarcoplasmic 
reticulum, 648-49 
ventricle wall, 647 
valvular disease of 
exercise/training effect 
on, 89-90 
ventricular contractile state, 
666 
ventricular volume, 665 
Hedgehog 
somatic sensation in, 
436 
Hematocrit 
and renal blood flow, 121- 
22 
Hemicholinium 
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on gastrointestinal tract, 
205, 219 
Hemodynamics, 331-52 
blood flow in tubes, 335- 
37 


capillary filtration and 
permeability, 345-46 

during exercise, 99 

extravascular hydrostatic 
pressure, 343 

flow in microcirculation, 
343-45 

hepatic, 231-34 

introduction to, 331-32 

miscellany, 348 

morphology of vasculature, 
337-39 

rheological properties of 
arterial vessels, 339- 
42 

rheology of red blood cells, 
332-33 

rheology of venous system, 
342-43 

rheology of whole blood, 
334-35 

structural and rheological 
properties of lung, 346- 
48 


Hemophilia A 
and autoprothrombin C, 
275-76 
Hemorheology 
see Blood flow 
Hemorrhage 
circulatory response to 
cardiac activity, 302 
hepatic carbohydrate re- 
sponse to, 247-48 
hepatic hemodynamics dur- 
ing, 233-34 
on hepatic ion movement, 
237 


lack of unified criteria of 
stress of, 305 

renal effects of, 119-20, 
124 

role of sympathetic nervous 
system during, 296, 299, 
305 

see also Blood volume 

Hemorrhagic shock 

factors dividing reversibility 
and irreversibility, 304- 
5 


Heparin 
on blood clotting, 277-78 
Herring 
hearing in, 566 
Hexamethonium 
on gastrointestinal motility, 
212, 215 
Hexanamide 
membrane permeability of, 
625 
Hirschsprung's disease 
noradrenaline in, 207-8 


Histamine 
formation and physiological 
role reviewed, 181 
hemodynamic effects of, 
344 


on hypothalamic gonadotropin 
release, 387 
intestinal action of, 204, 
207 
on pulmonary circulation, 
175, 180 
hypoxic vasoconstrictor 
response, 181-82 
smooth muscle role of, 
182 
Hormones 
and hypertension, 296 
and hypotension, 305 
on insulin secretion, 359- 
63 
Human chorionic gonadotropin 
feedback studies of, 394-95, 
398 
Human placental lactogen 
on insulin secretion, 
359 
Hydrogen 
binding of 
and membrane permeability, 
640 
excretion of 
effect of water diuresis on, 
153 
ion exchange mechanism, 
143 


in pulmonary alveolar hypoxic 
response, 176-78 
in renal blood flow, 120 
B-Hydroxybuty rate 
lipid metabolite during exer- 
cise, 97 
on renal tubular transport, 
140 
17-Hydroxycorticosteroids 
circadian rhythm of, 683-84, 
696 
5-Hydroxyindole-3-acetic acid 
circadian changes in, 
708 
Hydroxyl group 
and membrane permeability, 
636 
20a-Hydroxypregn-4-en-3-one 
(20 a-OHP) 
ovarian secretion of, 392- 


ovarian venous output of, 
387 
Hydroxyproline 
renal transport of, 142 
5-Hydroxytryptamine (5-HT) 
circadian changes in, 
708 


gastrointestinal tract, 208- 
10, 213 

hepatic effects of, 236 

on renal tubular function, 157 








as vagal inhibitory trans- 
mitter, 208-10 
see also Serotonin 
5-Hydroxytryptophan 
on gastrointestinal motility, 
213 
Hyoscine 
intestinal effects of, 204-5, 
208, 212 
Hypertension 
circulatory factors in, 318- 
20 


baroreceptor reflex, 318- 
19 
renal hypertension, 319 
renin-angiotensin system, 
319-20 
effects of exercise on, 102- 
3 


and hormones, 296, 


neurohumoral mechanisms 
of, 296 
pulmonary 
adaptive factors in, 174 
Hyperventilation 
on hepatic ion flux, 236- 
37 


Hypothalamus 
deafferentation of, 396 
hypophyseotropic area of, 

383 


neurohumoral agents of 
and gonadotropin secretion, 
385-88 
methods of assay, 387 
regulation of secretion of, 
388 
on renal tubular function, 
158 
in reproduction, 383- 
408 
selective destruction of, 
388-89 
sexual differentiation of, 
403-5 
sympathetic tone in, 386 
Hypothermia 
on ADH, 153 
Hypoxia 
alveolar 
and pulmonary circulation, 
173-82 
circulatory regulating role 
of, 305-8 
during exercise, 313- 
14 


and lung inflation-vasodila- 
tation reflexes, 307-8 
neonatal effects of, 33-34 


I 
neuroendocrine aspects of 


reproduction in, 394 
Infant 
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chronobiology of, 695, 


Infradian rhythm 
definition of, 709 
Insect 
flight muscles of, 69 
hearing in, 562-64 
neuromuscular studies of, 
43, 47-49, 51, 56, 58, 
69-70 
Insulin 
in bile and gallbladder, 
366 


on carbohydrate metabolism, 
367-69 
control of secretion of, 357- 
65 
carbohydrates, amino 
acids, and lipids in, 357- 
58 
by cations, 359 
CNS role in, 362-65 
by hormones and cyclic 
AMP, 359-63 
intestinal factors in, 
362 
synthesis vs. release, 357 
exogenous 
on pancreatic £-cells, 
363 
and fatty acid mobilization 
during exercise, 98 
on hepatic carbohydrate and 
protein metabolism, 240- 
46 
on hepatic fat transport, 
255-57 
on hepatic ion fluxes, 236 
immunogenic, 354-55 
kinetics of disappearance of, 
365-66 
on lipid metabolism, 
369 
metabolism and distribution 
of, 265-67 
distribution, 366-67 
kidney role in, 366 
removal from plasma, 365- 
66 
permeability of capillaries 
, 345 
precursor of, 355-56 
on protein synthesis, 369- 
70 
secretion 
in obesity and diabetes, 
370-72 
structure and synthesis of, 
353-57 
abnormal insulin, 356- 
57 
species variations in amino 
acid chains, 353-54 
structure-activity relation- 
ship, 354 
structure-function relation- 
ships, 353-55 
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synthesis, 355-56 
two components of, 356 
Interneurons 
auditory, 564 
of visual cortex, 523 
Intestine 
absorption by 
effect of exercise on, 
99 
adrenergic excitation of, 
208 


chronic denervation of, 214 
morphology of 
innervation, 204 
motility of 
chemical control of, 210- 
13 
electrical control of, 213- 
19 
inhibition of, 207-8 
synthesis of information 
on, 219-23 
slow waves of 
electrophysiology of, 215- 
16, 220-22 
forward and backward cou- 
pling, 221-22 
model of, 220-21 
van der Pol's equation, 
220-21 
small 
hemodynamics of, 345 
Intralaminar nuclei 
relation to somatic sensory 
system, 437 
Invertebrates 
comparative audition in, 
562-64 
Iodine 
membrane selectivity of, 
595-99, 613 
Iodopyracet (Diodrast) 
to study renal blood flow, 
121 
tubular transport of, 
141 


Ion exchange resins 
development and character- 
ization of, 584-86, 595 
Ion movement 
in gut, 5 


reserpine block by, 386 
Isoleucine 
hepatic regulation of, 
259 


Isoproterenol 
hemodynamic effects of, 
344 


hepatic effects of, 231 

on insulin secretion, 
363 

on pulmonary vascular re- 
sistance, 179 

Isovaleramide 

membrane permeability of, 

623 





Jogging 
effect of training on, 87 
Junctional potentials 
in Mytilus, 63 
Junctions 
neuromuscular 
cytoarchitectural features 
of, 47 
electron micrographs of, 
65 
recording of potentials of, 
59 
Juxtaglomerular apparatus 
and renal blood flow, 123- 
26 
Juxtaglomerular index (JGI) 
experimental manipulation 
of, 126 


K 


Keto acids 
renal effects of, 147-48 
Ketones 
and membrane permeability, 
37 


17-Ketosteroids 
excretion of 
circadian rhythm of, 687, 
698, 700-3 
Kidney, 117-72 
adrenal steroids, 154- 
56 
in anemia, 316 
antidiuretic hormones, 150- 


blood flow in, 119-26 
effect of denervation and 
tissue rejection on, 120 
effect of hematocrit on, 
121-22 
ay of hemorrhage on, 
11 


uae of P P CO, 
and pH on, 423 : 


effect of ureteral occlusion 
on, 122 

in hydropenia, 120-21 

independence of cortical 
and medullary circula- 
tions, 121 

mechanism of autoregula- 
tion of, 122-23 

methods of estimating, 
121 

in response to osmotic 
diuresis, 122 

role of juxtaglomerular 
apparatus in, 123- 
26 

clinical disturbances of 
fluid and electrolyte 
metabolism, 117 
concentrating and diluting 

mechanism of, 148-50 
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mathematical model of 
concentration, 150 
countercurrent mechanism 
of, 148 
development of 
microdissection studies 
of, 117 
factors changing tubular func- 
tion, 156-58 
angiotensin, 156-57 
5-hydroxytryptamine, 
157 
prostaglandins, 157 
function of during exercise, 
103-4, 312 
glomerular function, 118- 
19 
methods of testing GFR, 
119 
sieving characteristics of 
glomerular membrane, 
118-19 
glucose metabolism by 
insulin effects on, 368- 
69 
gravitational effects on, 309- 
10 


humoral and enzyme activity 
of, 117 
in insulin metabolism, 366, 
368 
interaction with circulatory 
system 
computer analog of, 
297 
loop of Henle 
as countercurrent multi- 
plier, 148 
microcirculation of 
ultrastructure of, 339 
mineralocorticoids, 154- 
56 
morphology, 117-18 
adrenergic innervation, 
117 
anatomical distributions of 
nephrons, 118 
size of tubular intercellular 
spaces, 117-18 
ultrastructure, 117 
nephrotoxin antigen, 119 
pressure-sensitive areas 
in, 
regulation of acid-base in, 
143-48 
regulation of blood volume 
by, 302 
renal arterial compliance 
and conductance, 340 
renin-angiotensin system 
response to salt depletion, 
125 
tubular electrophysiology, 
126-27 
extracellular shunts, 
127 
permeability properties, 





126-27 
tubular transport, 127-42 | 
amino acids and protein, | 
142 
p-aminohippurate, 141 
calcium, 137-38 
capillary factors in, 132- 
33 
chloride, 137 
effect of cardiac denerva- 
tion on, 135 
effect of changes in glom- 
erular load, 130-33 
energy coupling of sodium 
transport, 129 
enzyme system, 129 
of glucose, 139-40 
of a-ketoglutarate, 141 
multivalent ions, 137- 
39 
after nephrectomy, 133 
nonelectrolytes, 128 
of organic compounds, 
139-42 
physical factors in, 132 
potassium, 136-37 
Salt loading and salt deple- 
tion, 133-36 
sodium pump, 128 
of strong electrolytes, 127- 
36 
trigger for natriuresis 
from fluid volume expan- 
sion, 135 
urate, 140-41 
urea, 140 
Kinesthesis 
sensation mechanisms of, 
425-34 
Krypton 85 
to study blood flow, 345 
renal, 119-20 


L 


Lactate 
acclimatization effects on, 


and exercise, 87, 89, 95- 
96, 105, 107 
hepatic metabolic role of, 
238, 248 
on renal tubular transport, 
140 
Lactation 
luteal phase of, 401 
Lanthanium 
potency sequence involving, 
603, 611 
Lateral geniculate nucleus 
histological organization of, 
515-16 
neurophysiology of, 516- 
21 


binocular interaction, 519- 
20 
color-sensitive cells, 520-21 


nonretinal input into LGN, 
519 

presynaptic inhibition in, 
517 


synaptic organization and 
transfer of retinal input, 
516-19 
transfer characteristics 
of cells of, 518-19 
Lateral line 
receptors of, 565 
Lepidoptera 
hearing in, 563 
Lethocerus 
flight muscle of, 48- 
49 


Leucine 
hepatic regulation of, 259 
on insulin secretion, 358 
Leucocytes 
in fibrin particles 
hepatic clearance of, 
282 
Librium (chlordiazepoxide) 
circadian rhythms in suscep- 
tibility to, 689 
Limulus 
neuromuscular studies of, 
51-52, 69 
Linde A 
selective binding by, 


Lineolate 
hepatic metabolism of, 252 
Lipase 
comparative neuromuscular 
effects of, 52 
Lipids 
blood clotting role of, 275, 
277-79 
prothrombin activation, 
278-79 
on insulin secretion, 358, 
369 
metabolism of 
during exercise, 96-99, 
107 


hepatic, 250-57 
Lithium 
on cardiac excitation-con- 
traction coupling, 659 
membrane selectivity of, 
582-93, 606-7, 611, 
613 
renal accumulation of, 149 
Liver 
anatomy of, 231 
carbohydrate metabolism in, 
238-50 
with chronically implanted 
catheters, 243-45 
in clinical depletion states, 
248 
glucocorticoid effect on, 
241 


after glucose administra- 
tion, 238-40 
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glucose-!4¢ dilution 
methods of study, 245- 
47 

glycogenolysis, 240- 
41 


hemorrhage and trauma 
effects on, 247-48 
insulin effect on, 241, 367- 
68 
in perfused liver, 242 
phlorizin effect on, 240 
in resting state, 238 
summary of, 248-50 
after vascular rearrange- 
ment, 242-43 
conclusions, 260 
fat metabolism in, 250- 
57 


bile acid metabolism, 250- 
51 

hormone effects on, 255- 
56 

in intact animal, 254-56 

in perfused liver, 251- 
53 

summary of, 256-57 

tracer studies of, 253- 
54 


function in intact animal, 
227-68 
future study aims, 260 
glycogen of 
circadian rhythm of, 690, 
693 


hemodynamics of, 231- 
34 


changes in, 233 
effect of hemorrhage on, 
2 


hormonal effects, 232- 
33 


portal and hepatic arterial 
pressure-flow relations, 
231-32 
introduction to, 227-28 
methodology, 229-30 
measurement of hepatic 
metabolism in intact con- 
scious animal, 230 
perfusion, 229-30 
rearrangement of hepatic 
vascular connections, 
230 
and natriuresis, 135 
phospholipids of 
circadian rhythm in, 
690 
regulation of amino acid and 
protein metabolism by, 
257-59 
interorgan transport, 257 
protein synthesis and 
breakdown, 258-59 
summary of, 259 
urea synthesis, 257-58 
valine, leucine, and iso- 
leucine, 259 
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regulation of ion flux in, 
234-38 
glucose-potassium relation, 
235-36 
hemorrhagic effects on, 
237 


hyperventilation with alka- 
losis, 236-37 
summary and significance 
of potassium movement, 
237-38 
removal of coagulation prod- 
ucts by, 282 
as renin inactivation site, 
124 
ultrastructural changes in, 
230 
Lizards 
cochlear microphonics of, 


hearing of, 568-69 
Lobster 
neuromuscular studies of, 
45, 67 
Locusts 
hearing in, 563-64 
Lung 
airways of 
complete anatomical quan- 
tification of, 190, 197 
carbon monoxide diffusion 
capacity of, 183-84 
circulation in 
effects of alveolar hypoxia 
on, 173-82 
regulation of, 320-21 
developmental studies of, 
174-75, 187-89 
alveolar growth, 187- 
88 
diseases of 
alveolar hypoxia in, 176- 
77 


fibrosis 
effects of exercise on, 104- 
5 


mechanics of, 194 
oxygen toxicity, 182-87 
pathology of, 184-86 
reflexes of 
in response to hypoxia, 
307-8 
structure and function of, 
187-98 
airways, 189-91 
alveolar size, shape, and 
surface area, 191-95 
growth, development, and 
aging, 187-89 
ventilation/perfusion units, 
195-98 
structure and rheological 
properties of, 346-48 
surfactant 
composition of, 182 
oxygen toxicity to, 182- 
83 
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vascular morphology of, 
338-39 
vascular resistance of, 177- 
78 
ventilation to perfusion in 
adaptive response of, 175- 
76 


regional differences in, 
195-98 
volume changes 
and circulatory regulation, 
321 
volume/resistance studies, 
189-90 
Luteotropic hormone 
antiadrenergic block of, 
386 


release of 
circadian rhythm of, 389 
ionic stimulation of, 388 
releasing factor for, 386 
secretion of 
in different physiological 
conditions, 389-92 
short-loop feedback by, 
398 


Lymph 
insulin levels of, 367 
renal, 123 
Lyriform organs 
hearing in, 562 
Lysine 
on hypothalamic gonadotrop- 
in release, 387 


M 


Macaca mulatta 
circadian rhythms in, 
688 
neurophysiology of vision 
in, 509, 522, 525 
ag-Macroglobulin 
thrombin inactivation of, 
283 
Magnesium 
on blood clotting, 277 
on cardiac excitation-con- 
traction coupling, 659 
deficiency 
endocrine effects of, 
138 
and muscle contraction, 58 
renal tubular transport of, 
137-38 
selectivity studies of, 599- 
602 
Magnesium-dependent adeno- 
sine triphosphatase 
and renal transport, 129 
Maia squinado 
fiber cannulation in, 46, 
52 
Malnutrition 
developmental effects of, 
35 
Mammals 
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aquatic 
hearing in, 545 
CNS growth and differentia- 
tion in, 19, 24 
coclear microphonic of, 
550 


neuroendocrine aspects of 
reproduction in, 383- 
416 
neuromscular studies of, 
49, 70, 72 
Manganese 
selectivity sequence involv- 
ing, 603 
Medial geniculate body 
firing and inhibition in, 
557 
Median eminence 
selective destruction of, 
388-89 
Medical education 
reform in, 4 
Medlars 
literature retrieval system, 
173 


Megachiroptera 
echolocation by, 570 
Melatonin 
circadian changes in, 
708 


Membranes 
ion selectivity of, 582-614 
alkali-cation, 583-95 
anion, 595-99 
degree of hydration, 608- 
9 


divalent-cation, 599-603 

effect of site spacing or 
ion coordination number, 
609 

entropy effects, 609 

introduction to, 582- 
83 

non-Coulomb forces and 
meaning of transition 
sequences, 605-7 

nonequilibrium selectivity, 
609-12 

other ions, 603-5 

pore radius, 612-14 

summary of, 614 

uncharged membranes, 
607-8 

nonelectrolyte selectivity 

of, 614-43 

acidity factor, 642 

controlling variables in 
main-pattern selectivity, 
641-42 

effect of branching, 622- 
24 


effect of size, 624-25, 
629 

giant algae and rabbit gall- 
bladders, 615-18 

incremental thermodynamic 
quantities, 629-35 


inductive effects, 640- 
41 
intermolecular forces, 
635-40 
intramolecular H bonding, 
640 
introduction to, 614-15 
magnitudes of, 641-42 
molecular basis of, 629- 
41 
patterns of nonelectrolyte 
permeability, 618-29 
summary of, 642-43 
physical basis of ion and 
nonelectrolyte selectivity, 
581-646 
transport through, 117 
Memory 
neurological 
in RNA, 35 
Menstrual cycle 
LH and FSH levels in, 
390 
ovarian steroid output dur- 
ing, 392 
Mepyramine 
on pulmonary hypoxia, 
181 


Meralluride 
on potassium concentration, 


Meriones 
renal physiology of, 118 
Metabolism 
during exercise, 91-99 
carbohydrate, 91-95 
lactate, 95-96 
lipid, 96-99 
hepatic, 238-60 
Metarhodopsin 
and visual adaptation, 510 
Methanol 
membrane permeability of, 
625 
Methantheline 
on junctional potentials, 
63 


Methopyrapone 
rhythm in susceptibility to, 
689 
a- Methyldopa 
pseudopregnancy induction 
by, 386 
a-Methyl-D-glucoside 
renal transport of, 140 
2-Methy1-2, 4-pentanediol 
membrane permeability of, 
623 
a-Methyl-p-tyrosine 
induction of pseudopregnancy 
by, 386 
Methyl! urea 
membrane permeability of, 
627 
renal tubular transport of, 
140 
Methy sergide 


serotonin antagonism by, 
210, 212 
Microchiroptera 
echolocation by, 570-71 
Microcirculation 
see under Circulation; see 
also Capillaries 
Mitochondria 
appearance in spinal cord, 
22 


Mitral stenosis 
effect of exercise on, 
89 
Mollusks 
hearing in, 562 
neuromuscular studies of, 
43, 63-65 
Monensin 
on cation permeability, 587, 
608 
Monkey 
circadian rhythms of, 688, 
703, 710 
CNS growth and differentia- 
tion in, 25 
hearing in, 556 
neuroendocrine aspects of 
reproduction in, 384 
neuromuscular studies of, 
72 
neurophysiology of vision in, 
516, 520-22, 525, 528- 
30 
renal physiology of, 117, 
136, 140, 150 
somatic sensation in, 436, 
438-39 
Monoamines 
histochemical technique of 
detecting, 384 
on secretion of gonadotrop- 
ins, 384-85 
Mormyridae 
hearing in, 565 
Morphine 
on digestive motor function, 
204, 213 
Moth 
biorhythms of, 710 
hearing in, 564 
Motor activity 
circadian rhythm of, 690 
Motor mechanisms 
of CNS, 451-98 
Mountain sickness 
chronic, 174 
Mouse 
circadian rhythms in, 689- 
90 


neuroendocrine aspects of 
reproduction in, 384, 
401 

neuromuscular studies of, 
73 

neurophysiology of vision 
in, 522 

renal physiology of, 118 
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resistance to oral anticoag- 
ulants of, 287 
somatic sensation in, 426 
Movement 
voluntary 
initiation of, 451-89 
Murexide 
calcium color change of, 
53 


Muscle 
afferents of, 451 
anion permeability sequence 
for, 596-97 
cardiac 
activation and contraction 
of, 647-74 
mechanics of, 660-67 
catch studies, 63-64 
cation-distribution sequence 
for, 588 
circular 
cholinergic mechanisms 
of, 204-5 
electrical activity of, 216- 
8 


prostaglandin effect on, 
213 
comparative aspects of, 43- 
84 


A-filament substructure, 
49-50 
annelida, 61-62 
apparent anomalous con- 
tractions, 51 
arachnida, 69 
chordata, 70-73 
coelenterata, 59-60 
conclusion, 73 
crustacea, 66-69 
echinodermata, 62-63 
echiuroidea, 62 
enzyme differences, 52 
E tubules of, 47-49, 
55 


excitation-contraction cou- 
pling, 52-56 

fiber architecture, 46- 
47 

fiber content, 45-46 

general aspects of, 45-56 

insecta, 69-70 

introduction to, 43-45 

mechanism of contraction, 
56-59 

mitochondria, 50 

mollusca, 63-65 

M region, 50 

nematoda, 60-61 

numbers of thin filaments, 
48-49 

other structural elements, 
50-51 

platyhelminths, 60 

sarcomere length, 47 

specific aspects of, 59- 
73 

transverse tubules, 
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47-49, 55 
ultrastructure, 47-50, 
60-62, 65-66 


ultrathin filaments, 51 

Z-region, 48 

Z-tubules, 50 

contraction 

ATP regeneration, 94 

mechanism of, 56-59 

sliding-filament hypothesis 
of, 51 

synaptic transmission, 57- 
59 


of digestive tract 
denervated preparations of, 
204 
motor function in, 203- 
10 
effect of exercise on, 90- 
91 
fiber structure and function, 


gastrocnemius 
blood flow in, 344 
insect, 43 
intestinal 
impaired relaxation of, 
208 


of middle ear, 546-47 
molluscan, 43 
pumps 
in regulation of circulation, 
308-9 
receptors of, 451 
developmental aspects of, 
23-24, 34 
effect of tenotomy on, 
34 


recording electrical activity 
in muscle sheets, 59 
skeletal 
changes in venous resist- 
ance in, 343 
hemodynamics in, 344 
smooth 
hydrogen action on, 
178 


spindles 
neurogenic ventilatory 
stimulus from, 102 
striated 
insulin distribution in, 
367 
symposia on, 43 
Myelin 
development of, 25, 29 
Myocardial depressant factor 
during hemorrhagic shock, 
305 


Myocardial infarction 
effect of physical condition- 
ing on, 89 
Myocardium 
contractility of, 647 
oxygen consumption 
drug effects on, 667- 
68 
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see also Heart, muscle of 
Myoglobin 
and exercise, 91, 95 
Myosin 
location of, 44 
meromyosin portion of 
in muscle contraction, 
57 
molecular architecture of, 
49 
and muscle catch, 64 
Myotonic dystrophy 
insulin secretion in, 358 
Mytilus 
heart muscle of 
excitation of, 654 
penetration of single muscle 
fibers in, 63 
Myxine 
types of fibers in, 70- 
71 


N 


Necturus 
renal transport in, 141 
Nematodes 
hyperpolarizing pulse in, 
61 
muscle cytoarchitecture in, 
neuromuscular studies of, 
60-61 
Neonate 
acid-base balance in, 32 
blood flow in, 33 
pulmonary circulation in, 
175-76, 188-89 
spinal cord development in, 
21, 23 
Nephron 
anatomical distributions of, 
118 
Nerve, auditory 
frequencies of, 555-56 
Nerve cells 
absence of intimate contact 


with smooth muscle cells, 


204 
auditory 
firing patterns and role of 
inhibition of, 556-57 
boutons 
development of, 24-25 
localization of, 29 
number and meaning of, 
36 
channel capacity of, 423 
connectivity of, 36 
excitatory synapses on den- 
drites, 25 
growth/function correlation, 
24-25 
immature 
characteristics of, 30- 
34 
excitability of, 31 
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morphology of 
and memory, 36 
motor 
anion-permeability se- 
quence of, 596-97 
development of, 20, 24- 
25 
method of weighing, 25 
neocortical 
intracellular study of, 
28 
Purkinje 
climbing fiber response in, 
465-66 
development of, 26 
motor mechanisms of, 
457-58 
structure of, 648 
pyramidal tract 
cerebellar output to, 481- 
83 
growth and differentiation 
of, 26 
and initiation of movement, 
488 
retinal, 501-4 
absolute light threshold of, 
514 
drug effects on, 514 
late receptor potential of, 
502 
on-center, 510-11 
spatial integration in, 504- 
7 


spontaneous activity and 
transfer characteristics 
of, 512-14 
of tectum opticum, 528- 
30 
tissue culture of, 25 
vesicle structure, 384 
of visual cortex, 523 


Nerve fibers 


afferent 
and ADH secretion, 303 
maturational changes in, 
21, 27-28 
afferent cardiac 
and renal salt and water 
metabolism, 135 
afferent cutaneous 
projections of, 429 
cannulation of, 46, 52 
climbing 
cerebral cortical projec- 
tions via, 457-61, 465- 
67 
in somatic sensation, 


comparative aspects of 
crustacean, 66-67 
membrane excitability and 
responsiveness, 43 
muscle content, 45-46 
Z-region, 48 
dermatomes and sclero- 
tomes, 429 


dopaminergic 
in median eminence, 384 
fine structure of 
changes in correlated with 
changes in reproductive 
status, 385 
hyperpolarization following 
activity in, 29 
kinds of, 45 
of lateral geniculate nucleus, 
515-16 
mechanoreceptors 
in anterolateral system, 
430-32 
cutaneous, 425-28 
mitochondria location in, 
46 
morphology of nodeparanode, 
22 


mossy 
cerebral cortical projec- 
tions via, 457-65, 467- 
68 
in muscle 
cytoarchitecture of, 46- 
47 
muscle spindles 
maturational aspects of, 
21-23 
optic 
conduction velocities' dis- 
tribution, 513 
postsynaptic potentials of, 
516-17 
peripheral 
nodalization of, 31 
size/function correlation, 
22-24 
in reproduction, 383- 
84 


Schwann cell cytoplasm in- 
creases, 22 
structure of 
hypothalamic, 384 
in vasopressin release, 
154 
ventrobasal 
synapses of, 434-35 
Nerve, optic 
during steady illumination, 
511 
Nerves 
evoked potentials of 
estrogen and progesterone 
dominance, 398 
Nerve, vagus 
on gastric motility, 208- 
9 


and insulin secretion, 364 
maturation of, 23 
Nervous system 

adrenergic 

in kidney, 117 
B-adrenergic 

in response to hypoxia, 

306 

adrenergic blockade 


and pulmonary vasocon- 
striction, 179 
afferent 
development of, 19, 21- 
23 


autonomic 
and blood volume regula- 
tion, 302 
and hypoxic pulmonary 
vasoconstriction, 179 
control of alimentary tract 
motor function, 203- 
10 
adrenergic, 205-8 
cholinergic, 203-5 
corticospinal tract 
development of, 29-30 
earlier cutaneous receptor 
development, 23 
efferent 
development of, 20 
homeostasis in, 32-34 
to regulate peripheral cir- 
culation, 106 
release of substances influ- 
encing muscle by, 59 
in somatic sensation, 417- 
42 
supraspinal centers 
maturation of, 26-30 
sympathetic 
in hemorrhage, 296, 299, 
305 


and intestinal motility, 
217 
and renin release, 123, 
126 
synaptic transmission 
and muscle contraction, 
57-59 
transmission of nerve- 
impulse-like activity in 
nonnervous layers, 59 
see also Central nervous 
system 
Neuraminidase 
on cell deformation, 333 
Neuron 
see Nerve cell 
Neurophysiology 
of sensory function, 422 
of somatic sensation, 
422 
of vision, 499-545 
Neuropile 
and reflex activity, 25 
Neutral red 
on glucagon secretion, 373 
Nickel 
membrane-selectivity 
studies of, 603 
Nicotine 
on alimentary muscle, 204, 
213, 215 
inhibition of gastric motility 
by, 208-9 
Nigericin 
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on cation permeability, 
587-88, 608 
Nitella mucronata 
membrane selectivity of, 
615-19, 623-28, 630-32, 
634, 636, 638-42 
Nitriles 
membrane permeability of, 
639 


Noise, white 
rhythm in susceptibility to, 
689 
Noradrenaline 
in digestive motor function, 
205-8, 219 
intestinal localization of, 
205 
see also Norepinephrine 
Norepinephrine 
on antidiuresis, 153 
on gonadotropin secretion, 
385 


hepatic effects of, 231-34, 


hypothalamic levels of 
fluctuations in during es- 
trus, 385 
myocardial effects of, 


on myocardial mechanics, 
662 

myocardial stores of during 
failure, 670 

on pulmonary vascular 
resistance, 179, 181 

on renal blood flow and 
GFR, 123 

on renal tubular transport, 
141 

on retinal ganglia, 514 

see also Noradrenaline 

NSD 1055 

on pulmonary hypoxia, 

181 


Nutrition 
and glycogen synthesis, 93 
and physical activity, 85 


oO 
Obesity 
insulin secretion in, 370- 
71 


Occlusion plethysmography 
to study peripheral circula- 
tion, 105 
Ocypode ceratophthalma 
muscle-fiber size in, 47 
Opossum 
somatic sensation, 436 
Organ of Corti 
perilymph in, 549 
Orthoptera 
hearing in, 563 
Quabain 
chronobiology of susceptibil- 
ity to, 689 
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on cochlear microphonic, 
549 
inhibition of sodium pump 
with, 220 
on renal electrolyte excre- 
tion, 158 
Ovarian ascorbic acid deple- 
tion assay (OAAD) 
of LH, 387, 390 
Ovarian cholesterol depletion 
assay 
for LH, 387 
Ovary 
autotransplantation to neck, 
392 
steroid output from, 392- 
94 


Ovulation 
behavioral factors in, 
402 
block of 
by antiadrenergic drugs, 
385-86 
by destroying nerves, 389 
neuroendocrine aspects of, 
399-403 
Ovulation suppressants 
on insulin secretion, 363 
Owls 
hearing in, 569-70 
Oxalate 


on cardiac excitation-contrac- 


tion coupling, 659 
Oxygen 
in blood 
rheological effects on, 
337 
cardial consumption of 
experimental manipulation 
of, 667-68 
and circulatory regulation, 
305-8 
debt 
in relation to lactic acid 
metabolism, 95 
direct pulmonary arterial 
action of, 180 
pulmonary toxicity of, 182- 
87 


transport 
acclimatization effects on, 
317-18 
computer study of, 297 
uptake of 
exercise effects on, 87-88, 
103, 106-7 
at high altitude, 106-7 
see also Hypoxia 
Oxytocin 


on insulin secretion, 363 
P 


Pacemakers 


exercise as functional assess- 


ment of, 105 
Pacinian corpuscles 
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and somatic sensation, 425, 


Pain 
cutaneous sensitivity to, 
432-34 
Paleo-bio-geochronometry, 
679 


Paleospinothalamic tract 
termination of, 437 
Palmitic acid 
hepatic metabolism of, 252, 
254 
Pancreas 
control of insulin secretion, 
357-65 
carbohydrates, amino acids, 
and lipids, 357-58 
cations, 359 
CNS, 363-65 
by hormones and cyclic 
AMP, 359-63 
synthesis vs. release, 
357 
endocrine function of, 353- 


glucagon, 372-75 
insulin actions in, 367-70 
on carbohydrates, 367- 
69 
on lipids, 369 
insulin metabolism and dis- 
tribution in, 365-67 
distribution, 366-67 
kidney, 366 
removal from plasma, 
365-66 
insulin secretion in obesity 
and diabetes, 370-72 
structure and synthesis of 
insulin, 353-57 
Pancreazymin 
on glucagon secretion, 
373 
inhibitory and excitatory 
fractions of, 213 
on insulin secretion, 362- 
63 
Papain 
in blood clotting studies, 
271, 275, 285 
Paralithoides kamchatka 
muscle fiber cannulation in, 
46 
Paramyosin 
on muscle contraction, 


Parathyroid extracts 
renal effects of, 157 
Parathyroid glands 
and magnesium deficiency, 
138 


Parathyroid hormone 
on adenyl cyclase, 152 
Parechinus 
neuromuscular studies of, 
62 
Pargyline 
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on hypothalamic catechol- 
amine content, 386 
Pectate 
cation-binding sequence of, 
588 


Pectinate 
cation-binding sequence of, 
588 
Penis 
erection of 
hemodynamic mechanism 
in, 343 
Pentaerythritol 
membrane permeability of, 
624 
Pentagastrin 
on motility, 211 
Pentobarbital sodium 
splenic contraction from, 
302 
Peristalsis 
neuromuscular aspects of, 
204-5 
Permutit 
selective binding by, 583- 
84 


Phalanger 
neurophysiology of vision in, 
516 


Phenoxybenzamine 
hepatic effects of, 232, 
236 
on pulmonary vasoconstric- 
tion, 179 
Phentolamine 
on insulin secretion, 360, 
362 
Pheochromocytoma 
diagnosis of 
glucagon in, 374-75 
Phlorizin 
on hepatic glucose output, 
240 


Phosphates 
excretion of 
during exercise, 104 
high-energy 
myocardial stores of, 
670 
Phosphatidyl ethanolamine 
and blood clotting, 278-79 
Phosphatidyl serine 
and blood clotting, 278- 
79 
Phospholipids 
in blood clotting, 278 
Phosphorylase 
comparative neuromuscular 
role of, 52 
Phosphorylcreatine 
transphosphorylation of 
for muscle energy, 94 
Physostigmine 
on hearing, 561, 563 
on retinal cells, 514 
Picrotoxin 
on hearing, 561, 563 


Pig 
insulin of, 353 
muscle in, 73 
pulmonary circulation in, 
174 


Pigeon 
color discrimination in, 
419 
hearing in, 546, 560-61 
neurophysiology of vision in, 
529 


Pineal gland 
rhythms of, 710 
Pituitary hormones 
short-loop feedback by, 
398-99 
Plasma 
volume 
and GFR, 118 
Plasma transglutaminase 
characterization of, 285- 
86 
Platelet cofactor 
characterization of, 275 
thrombin inactivation con- 
troversy, 275-76 
Platelet cofactor I 
see Autoprothrombin II 
Platelets 
antiheparin material in, 
278 
in blood clotting, 276-78 
components of, 278 
endothelial supporting func- 
tion, 277 
function of, 276-77 
platelet or plasma lipids, 
277-78 
stimulation of, 277 
Platyhelminths 
neuromuscular studies of, 
60 


Plethysmography 
of peripheral circulation 
problems of, 348 
Pleuronectes platessa 
neurophysiology of vision in, 
509 


Podothalmus vigil 
muscle fibers of, 45 
Polychaete 
neuromuscular studies of, 
50 
Polycythemia 
on circulatory regulation, 
315-16 
Polyfructosan 
to measure GFR, 119 
Pontine nuclei 
as cerebrocerebellar path- 
way, 462-64 
Portunus sanguinolentus 
muscle fiber coloration in, 
45 


Postcentral gyrus 
and somatic sensation, 422, 
425, 437-39 


Postsynaptic potentials 
of auditory neurons, 557 
as climbing fiber response, 
465-66 
excitatory 
time constant of decay, 
68 
maturational effects on, 28- 


in medial lemniscal termi- 
nals, 435 

of optic tract fibers, 516- 
17 


of visual cortex, 524-25 
Potassium 
in cochlear endolymph, 548- 
52, 554 
to depolarize muscle fiber, 
53 
in excitation-contraction 
coupling, 653-54, 659- 
60 
excretion of 
during exercise, 104 
rhythmic geographical 
differences, 685 
hepatic 
loss in liver perfusion, 
229-30 
regulation of, 234-38 
on hormone release, 388 
hypoxic loss of, 180 
increased tolerance to, 
136 
inhibitory neuromuscular 
role of, 58, 60-61 
on insulin secretion, 359 
on intestinal smooth muscle, 
204 
kaliuresis 
with water diuresis, 
153 


membrane selectivity of, 
582-93, 605, 612-14 
in muscle contraction 
effect of calcium and sodi- 
um ions on, 65 
natriuretic effect of, 137 
in nerve fibers 
maturational effects on, 
31 
renal tubular permeability 
to, 127 
renal tubular transport of, 
129-30, 136-37 
Potassium-magnesium aspar- 
tate 
on muscle working capacity, 
95 


Pregnancy 
luteal phase of, 401 
pseudopregnancy 
neuroendocrine aspects of, 
385-86 
ovarian steroid output dur- 
ing, 392-94 
prolactin secretion 
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in, 408 
steroidal differences in, 
393 
Pregnant mares' serum 
feedback studies of, 394, 
396, 398 
Prethrombin 
accessory substances for, 
273 
conversion to autoprothrom- 
bin C 
in sodium citrate, 271- 
72 


Primary afferent depolariza- 
tion 
in cerebral cortex 
and somatic sensation, 
440 
in spinal dorsal horn, 431- 
32 


Primates 
chronobiology of, 688, 
708 


color-sensitive cells in 
lateral geniculate nucleus 
of, 520-21 
lack of rubrothalamic tract 
in, 478 
somatic sensation in, 426, 
428-30 
Probenecid 
on renal tubular transport, 
140-42 
Progesterone 
feedback studies of, 397- 
98 


ovarian secretion rates of, 
392-93 
and ovulation, 400 
Proinsulin 
source and characterization 
of, 355-56 
Prolactin 
inability to maintain preg- 
nancy with, 394 
inhibiting factor, 386 
assay and site of, 406 
neurosecretion of, 405- 
8 


releasing-factor possibility, 
406 


secretion of, 390 
short-loop feedback by, 398- 
99 


synthesis and release 
suckling stimulus to, 407- 
8 
Proline 
renal transport of, 142 
Propanol 
membrane permeability of, 
625 
Propanolol 
hepatic effects of, 232 
in insulin secretion, 360 
on pulmonary vascular 
resistance, 179 
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Propionamide 
membrane permeability of, 
625-26 
Prostaglandins 
on gastrointestinal motility, 
211-13 
renal effects of, 157 
smooth muscle effects of, 
212 


Prostigmine 
on hearing, 554 
Proteins 
electrophoretic mobility of 
cation sequence of effect 
on, 601-2 
hepatic metabolism of, 257- 
59 
on insulin secretion, 357 
renal transport of, 142 
synthesis of 
and breakdown of, 258- 
59 
insulin effects of, 369-70 
Proteinuria 
from exercise 
physiological mechanism 
of, 103 
Prothrombin 
derivatives of 
procoagulant and anticoag- 
ulant properties of, 
272 
effect of vitamin K and 
dicoumarol on, 287 
and in vitro thrombin forma- 
tion, 270, 272-73 
lipids in activation of, 278- 
79 
problems in preparation of, 
270-71 
Psammomys 
renal physiology of, 
118 


Psychophysics 
of somatic sensation, 442 
Purkinje cells 
see under Nerve cells 
Putrescine 
on hypothalamic gonadotrop- 
in release, 387 
Pylorospasm 
possible cause of, 208 
Pyrazinoic acid 
on renal tubular transport, 
140-41 
Pyruvate 
hepatic metabolic role of, 
238, 248 


R 


Rabbit 
circulatory regulation in, 
300-1 
comparative neuromuscular 
studies of, 49-50, 57, 
72-73 
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di- and mesencephalon of 
stereotaxic atlas of, 
28 
ear circulation of 
critical closing pressure 
in, 341 
gallbladder 
electrolyte permeability 
sequence in, 287, 591-92, 
595 
nonelectrolyte selectivity 
of, 615-20, 622, 625- 
26 
growth and differentiation of 
CNS of, 26, 28 
insulin antibody formation 
in, 354 
neuroendocrine aspects of 
reproduction in, 394, 
401-2 
neurophysiology of vision 
in, 508, 522-23, 525, 
527-29 
pulmonary circulation in, 
178-80, 194 
renal physiology of, 117- 
19 


resistance to oral anticoagu- 
lants, 287 
Radioimmunoassay 
of circulating pitiutary hor- 
mones, 389 
of hypothalamic gonadotropin- 
releasing factors, 387 
Randallia 
muscle of, 45 
Rat 
comparative neuromuscular 
studies of, 49, 72-73 
neuroendoerine aspects of 
reproduction in, 384, 388- 
92, 394-408 
neurophysiology of vision 
in, 516, 529 
portal blood collection from, 
388 
pulmonary circulation in, 
176, 178, 185, 188, 197- 
98 
renal physiology of, 117-19, 
126, 133, 150-52, 154- 
56 


renal tubular transport of, 


resistance to oral anticoagu- 
lants in, 287 

rhythm adaptation in, 705, 
710 

somatic sensation in, 426, 
430 

spinal cord development in, 
21, 24 

Red nucleus 

motor role of, 451 

as relay between cerebellum 
and cerebral cortex, 
477-79 
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Reflexes 
baroreceptor 
and hypertension, 318- 
19 


and regulation of circula- 
tion, 296, 310 
sinoaortic, 314-15 
carotid sinus 
and renal functions in pres- 
sor effect of angiotensin, 
320 
chemoreceptor 
in circulatory regulation, 
306-7 
on venous tone, 307 
Hering-Breuer 
in neonate, 32 
pulmonary circulatory 
development of, 174-75 
spinal 
developmental aspects of, 
21-25 
Renin 
-angiotensin system 
and kidney function, 156- 
57 
and blood volume, 303- 
4 
control of renal release of, 


in hypertension, 319-20 
inhibitor of 
quantitative measurement 
of, 126 
mechanism of release of, 


stimulus for release of, 
104 


Reproduction 


neuroendocrine aspects of, 

383-416 

FSH and LH secretion in 
different circumstances, 
389-92 

hypothalamic neurohumoral 
agents on gonadotropin 
secretion, 386-88 

localization attempts, 388- 
89 

median eminence, portal 
vessels, and neurosecre- 
tion, 383-86 

ovarian output of steroids, 
392-94 

ovulation, 399-403 

prolactin, 405-8 

sexual differentiation of 
hypothalamus, 403- 
5 


short-loop feedback, 398- 
99 


steroid feedback, 394-98 


Reptiles 


hearing in, 568-69 
muscles of, 48-49, 73 
renal physiology of, 117 


Reserpine 


on intestinal motility, 
215 
in neuroendocrine reproduc- 
tion studies, 384-86 
ovulation block by, 385- 
86 
on pulmonary vasoconstric- 
tion, 179-80 
Respiration, 173-202 
adaptation to exercise, 104- 
5 


alveolar hypoxic effect on 
pulmonary circulation, 
173-82 ‘ 
adaptive significance of, 
173-76 
mechanism of, 176-82 
and circulatory regulation, 
309 


developmental aspects of, 
negative pressure breathing 
on cardiovascular and renal 
functions, 309 
oxygen toxicity, 182-87 
pulmonary structure and ' 
function, 187-98 
airways, 189-91 
alveolar size, shape, and 
surface area, 191-95 
growth, development, and 
aging, 187-89 
ventilation/perfusion units, 
195-98 
Reticuloendothelial cells 
and removal of coagulation 
products, 282 
Retina 
comparative physiology of, 
507-10 
functional organization of, 
501-15 
adaptation, 510-12 
conclusions, 514-15 
drug effects on, 514 
field adaptation, 511- 
12 
horizontal organization, 
504-10 
spatial integration in gan- 
glion cells, 504-7 
spontaneous activity and 
transfer characteristics, 
512-14 
vertical transfer from re- 
ceptors to ganglion cells, ) 
502-4 
histological organization of, 
500-1 
synapses, 500-1 
vertical and horizontal or- 
ganization, 500 
sensitivity functions for 
sinusoidal and nonsinus- 
oidal grating patterns, 
505-6 
transfer of input to, 516 


Rheology 
arterial rheological proper- 
ties, 339-42 
of red blood cells, 332- 
33 
Rhodopsin 
and visual adaptation, 510 
Rhythm 
definition of, 676 
see also Chronobiology; 
Circadian rhythm 
Ribonucleic acid (RNA) 
cation-binding sequence of, 
588 
messenger 
aldosterone response in 
adrenalectomized rats, 
154 
neurological memory in, 
35 


synthesis of 
glucose stimulation of, 
357 
Rodents 
chronobiology of, 678, 


Rubidium 
membrane selectivity of, 
582-93, 605, 611, 613- 
14 
Rubidium 86 
to study hemodynamics, 
344 
Rubrothalamus 
species-specific existence 
of, 478 
Russell's viper venom 
in blood clotting studies, 
275 


s 


Salivary gland 
hemodynamics of, 345 
Salt depletion 
renin-angiotensin system 
during, 125, 134 
tubular ion transport during, 
133-36 
Salt loading 
and renal tubular ion trans- 
port, 133-36 
Sarcolemma 
measurement after cannula- 
tion, 46 
Sarcoplasmic reticulum 
calcium release from, 
657 
in invertebrate fibers, 47, 


Sarsia 
nervelike activity in non- 
nervous layers of, 59 
Sculpin 
hearing in, 566 
Seal 
ear of 
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underwater adaptation of, 
570 


echolocation by, 570 
Sea urchin 
neuromuscular studies of, 
62 
Secretin 
on insulin secretion, 
362 
Selenium 
cardiac effects of, 650 
Semicarbazide 
on pulmonary hypoxia, 181 
Sensory function 
somatic sensation, 417- 
50 
Serotonin 
on intestinal muscle, 204- 
5 


on retinal ganglia, 514 
see also 5-Hydroxytrypta- 
mine 
Sheep 
growth and differentiation 
of supraspinal structures 
of, 27-28 
neuroendocrinology of re- 
production in, 389 
pulmonary circulation in, 
174 


renal physiology of, 134, 
153 


resistance to oral anticoag- 
ulants in, 287 

spinal cord development in, 
20 

synthesis of insulin of, 
355 


Shock 
hemorrhagic, 304-5 
Shrew 
echolocation by, 570-71 
tree 
neurophysiology of vision 
in, 516 
Signal detection 
experimental procedures 
for, 418-19 
high or low threshold, 
420 
peripheral or neural thresh- 
old, 419-20 
receiver operating character- 
istic, 419 
theories of, 418-20 
Silver 
isotherms of, 603, 607, 
611 


Skin 
changes in venous resist- 
ance in, 343 
development of receptors 
in, 23 
mechanoreceptors of 
differentiation of, 425- 
28 
discrimination capacity 
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for, 424 
Sleep, REM 
nonretinal inputs during, 
519 
Sloth 
neuromuscular studies of, 


Snail 
neuromuscular studies of, 
58, 65 
Snake 
cochlear microphonics of, 
550 


hearing in, 568 
Sodalite 
ion exchange sequence in, 
611 


Sodium 

aldosterone effects of trans- 
port of, 155 

balance of 

renin-angiotensin role in, 

125-26 

on cardiac excitation-contrac- 
tion coupling, 659-60 

on cochlear microphonic, 
554 


on glucose transport, 139- 
40 

hepatic regulation of, 235, 
237 


on insulin secretion, 359 
membrane selectivity of, 
582-93, 605, 611-14 
and muscle contraction, 
58 
natriuresis 
following denervation, 
158 
in nerve fibers 
maturational effects on, 
31 
plasma levels of 
and renal concentration of, 
149 
on potassium contractures, 
65 
proximal renal tubular re- 
absorption of 
in proportion to GFR, 130- 
31 
pump 
and intestinal slow waves, 
220 
model of, 128 
renal 
concentration and dilution 
of, 148-49 
PH effects on, 146 
and renin secretion, 123- 
26 
tubular permeability to, 
127 


-retaining substances from 
heart and lungs, 156 
trans-sarcolemmal fluxes 

of, 655, 657 
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urinary excretion of 
during exercise, 104 
and vascular response to 
angiotensin, 320 
Sodium chloride 
passive renal permeability 
studies with, 128 
Sodium citrate 
thrombin and autoprothrom- 
bin C formation in, 270- 
72 
Sodium-potassium adenosine 
triphosphatase 
myocardial 
sarcolemmal or sarcoplas- 
mic reticular site of, 
656-57 
renal transport role of, 129, 
133, 139 
Soil 
selective cation binding by, 
583 


Somatic sensation, 417- 
50 
books on, 442 
comment, 441-42 
cortical mechanisms of, 
438-41 
ablation studies of, 438- 
40 
corticofugal influences on 
transmission in somatic 
sensory pathways, 440- 
41 


perceptual discriminative 
capacities, 417-24 
detection and recognition 
of signals, 417-20 
discrimination along inten- 
sive continua, 420-22 
psychophysical function, 
420-22 
transmission of sensory 
information, 422-24 
prethalamic mechanisms of, 
425-34 
anterolateral system, 430- 
32 


cutaneous mechanorecep- 
tors, 425-28 
medial lemniscal system, 
428-29 
spinocervicothalamic sys- 
tem, 429-30 
thermal and pain sensation, 
432-24 
tactile and kinesthetic sensi- 
bility, 425-34 
thalamic mechanisms of, 
434-38 
input to thalamus, 434 
posterior nuclear group 
and intralaminar nuclei, 
436-38 
ventrobasal complex, 434- 
36 
vibratory, 427-28 
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Somesthesis 
developmental aspects of, 
20 


Soybean trypsin inhibitor 
in blood clotting studies, 
270-71 
Space 
circulatory problems during 
weightlessness, 85 
Spermidine 
on hypothalamic gonadotrop- 
in release, 387 
Spermine 
on hypothalamic gonadotrop- 
in release, 387 
Spider 
hearing by, 562 
neuromuscular transmission 
in, 69 
Spinal cord 
growth and differentiation of, 
20-25 
development of spinal re- 
flex pathways, 20-21 
facilitation, 21-22 
fiber size/function, 22- 
24 
locomotor system, 21-22 
monosynaptic pathway, 
20 


reflex pattern, 21, 24 
and somatic sensation, 440- 
41 
Spleen 
in maintenance of red cell 
volume during hemor- 
rhage, 302 
restriction to red cell pas- 
sage in, 333 
Squid 
axon 
divalent cation sequence 
for, 602 
nonelectrolyte permeability 
of, 627 
sequence of sodium replace- 
ment in, 587-88 
voltage-clamp techniques 
for, 655 
chromatophore of 
musculature of, 65 
nerve fibers of, 46-47, 
52 


Stearic acid 
and coagulation, 277 
Stomach 
emptying of 
effect of exercise on, 
99 


motor function in, 222 
mucosa of 
cation stimulation sequence 
for phosphatase transport, 
588 


Strontium 
on excitation-contraction 
coupling, 52 


selectivity studies of, 599- 
604, 607 
Strophanthidin 
on myocardial mechanics, 
662 
Strychnine 
on hearing, 554, 560 
on retinal neurons, 514 
Succinic dehydrogenase 
comparative neuromuscular 
role of, 52, 71 
and renal transport, 129 
Suckling 
and prolactin synthesis and 
release, 407-8 
Sulfinpyrazone 
on renal tubular transport, 
140 
Sulfur 
membrane permeability of, 
639 


Superior colliculi 
visual role of, 528-30 
Sweat 
rate of 
during exercise, 108 
Swimbladder 
auditory role of, 565 
Swimming, forced 
to study exercise, 90 
Synapses 
cochlear, 547 
pharmacology of, 554 
developmental aspects of, 
25-29 
facilitation at, 68 
lateral geniculate nucleus, 
515-18 
retinal, 500-1 
Synchronizers 
definition of, 676 
Syncope 
vasovagal 
venous tone in, 310 


= 


Taenia coli 
coupling in, 222 
extreme distention effect on, 
222 
Taste 
stimulus intensity in, 
422 


Taurochenodeoxycholic acid 
hepatic metabolism of, 
250 
Tectum opticum 
comparative physiology of, 
528-30 
Teleosts 
hearing in, 565 
Temperature 
body 


desynchronization of rhythm 
of, 692-93, 696, 699, 
706 


and circulatory regulation, 
310-11 
exercise effects on, 312- 
13 


cutaneous sensitivity to, 
432-33 
specific cold and warm 
thermoreceptors, 433 
Tenrecs 
echolocation by, 570-71 
Testosterone 
feedback studies of, 
395 
neonatal effects of, 403 
Tetanus toxin 
muscle coupling site for, 
56 


Tetraethylammonium 
on cochlear microphonic, 
552 


Tetrodotoxin 
on cochlea, 549, 552 
on gastrointestinal tract, 
206, 209-10, 217, 220 
on neuromuscular transmis- 
sion, 70 
on Purkinje currents, 
654 
Thalamus 
cerebrocerebellar connec- 
tions, 471-75 
motor role of, 541 
posterior nuclear group and 
intralaminar nuclei of, 
436-38 
sensory inputs to, 434 
in somatic sensation, 434- 
38 
Thallium 
isotherms of, 603, 611 
Theophylline 
on insulin secretion, 360- 
61 
Thermodynamics 
of membrane selectivity, 
629-35 
Thermopile 
for cat papillary muscle 


to measure heat-mechanical 


activity, 669 
Thermoregulation 
during exercise, 108 
Thiourea 
and muscle catch, 64 
Thorium 
ion-selectivity studies of, 


Thrombin 
characterization of types of, 
283-84 
formation of 
accessory substances for, 
272-74 
kinetics of, 273-74 
in sodium citrate solution, 
270-72 
hepatic clearance and 
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neutralization of, 282 
three precursors of, 271 
in tumor growth, 286 

Thrombokinase 
see Autoprothrombin C 
Thromboplastin 
properties of, 274-75 
Thyone 
neuromuscular studies of, 
52 


Thyroid-stimulating hormone 
TSH 


on follicle-stimulating hor- 
mone, 394 
on insulin secretion, 360 
ionic potentiation of release 
of, 388 
Thyroxine 
on insulin secretion, 363 
Time 
see Chronobiology 
Tissue culture 
of nerve cells, 25, 28 
Toad 
blood vessel mechanics in, 
340 


neuromuscular studies of, 
48, 53, 73 
renal physiology of, 140 
Toad bladder 
ADH effects on, 151 
ion transport in, 137, 
142 
to study tricarboxylic acid 
cycle in response to 
aldosterone, 154-56 
Tolbutamide 
increased response to in 
obesity, 370 
on insulin secretion, 360 
Tongue 
thermally responsive neu- 
rons of, 435-36 
Touch 
prethalamic mechanisms of, 
425-34 
Trachea 
correlation of structure and 
function of, 191 
Transfusions 
on hemorrhagic shock, 304- 
5 


Transverse tubules 
cardiac 
structure of, 648-49 
Travel 
effect on biorhythms, 702- 
7 


Triacetin 
membrane permeability of, 
623 


3, 4, 4"-Triaminodiphenyl 
sulfone 
in blood clotting studies, 
270-71 
Triglycerides 
hepatic metabolism of, 
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251-52, 254-56 
synthesis of 
insulin role in, 369 
Tropomyosin 
and muscle catch, 64 
Trypsin 
in blood clotting studies, 
271, 275 
d-Tubocurarine 
on hearing, 554, 563 
Tumor 
growth of 
fibrinogen and thrombin 
role in, 286 
Turiops 
echolocation in, 574-75 
Turtle 
hearing in, 568 
renal physiology in, 143- 
44 


U 


Ultradian rhythm 
defined, 709 
Ultramarine 
selective cation binding by, 
583 


UNESCO, 14 
Urate 
renal tubular transport of, 
140-41 
Urea 
capillary permeability of, 
345 


membrane permeability of, 
627, 639 
renal concentration of, 
150 
renal tubular transport of, 
140 
synthesis of 
hepatic regulation of, 257- 
58 
Ureter 
occlusion of 
and renal circulation, 
122 
pressure in 
and blood flow, 343 
pressure changes in 
and tubular fluid reabsorp- 
tion, 131-32 
Urine 
blood clotting substance in, 
275 
calcium and magnesium in, 
138 


causes of phosphaturia, 138- 
39 


exercise effects on, 103 
pH of 
and amino acid esters, 
142 


volume 
biorhythm of, 
702 





Vv 


Valeramide 
membrane permeability of, 
625 


Valine 
hepatic regulation of, 
259 
Valinomycin 
and cation permeability, 
587-88, 608 
Vasopressin (ADH) 
enhanced sensitivity to, 
150-51 
on insulin secretion, 363 
in vitro release mechanism 
of, 154 
mechanism of action of, 
151 
quantitative analysis of, 
15 


on renal tissue in diabetes 
insipidus, 152-53 

on renal water permeability, 
151-52 

see also Antidiuretic hor- 
mone 

Veins 

mechanical properties of, 

342 


rheology of, 342-43 
vascular tone 
gravitational effects on, 
310 
psychic effects on, 310 
Ventilation 
during exercise 
regulation of, 101-2, 104- 
5 


see also Respiration 
Ventralis lateralis 
in cerebrocerebellar inter- 
relations, 479-83 
motor role of, 451, 487- 
88 
Vertebrates 
basic visual mechanisms 
common to, 531 
muscle fiber types in, 70 
Viscometer 
studies of blood cells on, 
333-34 
Vision 
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development of, 20, 34-35 
neurophysiology of, 499- 
545 


conclusions, 530-33 

cortex, 521-27 

introduction to, 499- 
500 


lateral geniculate nucleus, 
515-21 

response-intensity relation- 
ships, 503-4 

retina, 500-15 

superior colliculi, 528- 
30 


pathways for visual response, 
438 


Visual cortex 
afferent connections of, 
521-22 
physiology of, 524-27 
conclusions, 527-28 
cortical receptive fields 
and organizational prin- 
ciples, 525-26 
interhemispheric connec- 
tions of visual fields, 
527 
synaptic organization of, 
522-26 
Vitamin D 
deficiency of 
urine, 138 
Vitamin K 
and blood clotting mecha- 
nisms, 286-87 
in protein synthesis, 
287 


site of action of, 286 
Ww 


Water 
and membrane ion selectivi- 
ty, 608-9 
osmotically induced flow of 
interspace role in, 151- 
52 
renal content of 
on oxygen consumption and 
potassium accumulation, 
129 
renal transport of, 127, 
129-32, 134-36 


renal tubule permeability to 
glucocorticoid effects on, 
156 
Weightlessness 

circulatory problems during, 
85, 107-8 

exercise during, 107- 
8 


Work 
see Exercise 
World Health Organization 
(WHO), 15 


x 


Xenon 133 
to study gravitational distri- 
bution of ventilation/ 
perfusion of lungs, 
176 
to study hemodynamics, 
344 


to study peripheral circula- 
tion, 105 
to study pulmonary vasocon- 
striction, 179 
to study renal blood flow, 
119-20 
Xenopus 
efferent regulation of, 
560 
muscle fibers of, 71, 
73 
Xylitol 
on insulin release, 357 
D-Xylose 
renal transport of, 140 


4 


Yeast 
cation transport system of, 
588 


Zeolites 
selective cation binding by, 
584 


Zinc 
fast and slow muscle con- 
centrations of, 67 
metalloenzymes of, 67 














